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Objective. To examine the extent to which physician-to-system ownership transitions
are associated with declines in practice-reported patient responsiveness (PRPR).
Data Sources. A longitudinal cohort of practices (n = 897) from the National Survey
of Large Physician Organizations/National Survey of Small- andMedium-Sized Physi-
cian Organizations (2006/08) and the National Survey of All-Size Physician Organiza-
tions (2012/13).
Study Design. Multivariable regression estimated the effect of ownership on changes
in PRPR, controlling for practice size, specialty composition, other practice, and
market characteristics.
Data Collection/Extraction Methods. Data were collected from three nationally
representative surveys of physician organizations consisting of 40-minute interviews
with the medical director, president, or chief executive officer.
Principal Findings. Nine percent of organizations transitioned to system ownership.
Compared to practices that were continuously physician-owned, practices that
switched to system ownership did not have significantly lower PRPR at baseline but
continuously system-owned practices did. Transitions to system ownership were associ-
ated with increased PRPR compared to continuously physician ownership. Increased
practice size and changes in specialty composition, however, were associated with
diminished PRPR.
Conclusions. Practices canmaintain or improve strategies to address patient concerns
when transferring ownership to systems with careful attention to the impact of
increased size and changes in specialty composition.
Key Words. Health care systems, ownership, patient complaints, patient
responsiveness, independent physicians

Medical practices in the United States are increasingly falling into one of two
divergent types: small, single specialty practices owned by physicians and
large, multispecialty practices owned by systems (Burns, Goldsmith, and Sen
2013). The trend toward increased system ownership (Liebhaber and
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Grossman 2007; Kocher and Sahni 2011) has many potential benefits. System
ownership may improve a practice’s bargaining power with payers, resulting
in potentially greater resources for administrative structures and support. Sys-
tem ownership can also improve quality of care by providing a coordination
framework and improve efficiency by reducing transaction costs (Mick and
Shay 2016). Furthermore, given the implementation of the Medicare Access
and Children’s Health Insurance Program Reauthorization Act of 2015
(MACRA), physicians will be looking to systems for the infrastructure
resources needed to succeed under the new value-based payment incentives.
There is concern, however, that as physician-owned practices are acquired by
hospitals and health care systems, patient-centeredness will diminish, as sys-
tem-driven improvement initiatives will emphasize acute inpatient care at the
expense of patient-centered ambulatory care (Halley 2014). For example, sys-
tem ownership has been found to be associated with decreases in physician
engagement, which can compromise the quality of care (Keckley, Coughlin,
and Stanley 2013). However, health care systems are met with many more
compliance demands from accrediting bodies, such as the Joint Commission,
and payers of health care, such as the Center for Medicare and Medicaid Ser-
vices. These demands include the establishment of a formal system for receiv-
ing, documenting, and responding to patient complaints ( Joint Commission
on Accreditation of Healthcare Organizations 2000; Centers for Medicare &
Medicaid Services 2004). This might carry over to hospital-owned ambula-
tory primary care practices being more responsive to patients than physician-
owned practices.

To date, studies of the effect of system ownership on organizational per-
formance have yielded mixed results. In a cross-sectional study of California
physician practices, system ownership was found to be associated with higher
adjusted costs per patient compared to physician ownership (Robinson and
Miller 2014). In another cross-sectional study of a national sample of small-
and medium-sized practices (19 physicians or less), system-owned practices
had broader use of patient-centered medical home (PCMH) processes, for
example, electronic medical records, quality improvement initiatives, and
nurse care managers (Rittenhouse et al. 2011). In a longitudinal study of a
national sample of physician practices of all sizes, Bishop et al. (2016) found
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that practices which switched to hospital ownership had more chronic care
management processes (CMPs), which are core PCMH processes and impor-
tant to support the delivery of patient-centered care (Wiley et al. 2015). How-
ever, Scott et al. (2016) found no evidence of improved patient care in four
quality metrics when hospitals switched to an employment model with their
physicians in a national, longitudinal study of acute care hospitals. We seek to
expand on this literature by investigating the impact of ownership on practice
strategies to respond to patient concerns and feedback because an organiza-
tion’s orientation to patients, particularly the extent to which patients’ needs
are proactively assessed, may be more likely to be impacted by ownership
changes compared to other PCMHprocesses or utilization.

Examining the impact of practice ownership is challenging because
transitions to system ownership also involve increases in practice size and
changes in specialty mix, which may have independent impacts on practice
strategies and organizational performance. Previous studies have not distin-
guished between the relative impacts of changes in practice ownership and
associated changes, including increased practice size and specialty composi-
tion, on the quality and efficiency of health care. Increased practice size can
improve operational efficiency by allowing physicians to pool resources,
negotiate with payers, and distribute risk from variations in volume and
complexity in the patient population (Shortell et al. 2005; Besanko et al.
2009). However, the benefits of increasing size are limited, as communica-
tion and coordination have been found to suffer from increasing size (Whee-
lan 2009). Changes in specialty composition may also affect the quality of
care as multispecialty groups are challenged to coordinate care for complex
cases. While there is the potential for improved care coordination in health
care systems (Rittenhouse et al. 2004; Mehrotra, Epstein, and Rosenthal
2006; Rodriguez et al. 2009), prior studies have found mixed evidence of
decreased costs among multispecialty groups compared to single specialty
groups (Pauly 1996). As multispecialty groups have been found to be struc-
turally complex (Kralewski, Pitt, and Shatin 1985), care coordination and
practice responsiveness may also decrease with increased diversification of
services.

To advance evidence on the impact of physician practice transitions
to system ownership, we use a national cohort of physician organizations
to disentangle the relative association of practice ownership, size, and spe-
cialty composition on the extent to which practices report the use of strate-
gies for responding to patient concerns, feedback, and developing new
services.
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METHODS

Data

Three nationally representative surveys of physician organizations were
linked: the National Study of Small- and Medium-sized Physician Practices
(NSSMPP) and waves 2 and 3 of the National Survey of Physician Organiza-
tions (NSPO2 and NSPO3). These surveys focus on medical practices that
provide care for patients with at least one of four chronic conditions: asthma,
congestive heart failure, depression, and diabetes. These surveys consisted of
40-minute interviews with the person most knowledgeable about the pro-
cesses of the practice, usually the medical director, president, or chief execu-
tive officer. NSSMPP focused on practices with 19 or fewer physicians, while
NSPO2 focused on large practices with 20 or more physicians. These two sur-
veys were conducted in 2006 (NPSO2) and 2008 (NSMPP) and served as the
baseline for our study. NSPO3 sampled practices of all sizes nationally, in
2012 and 2013, and serves as the follow-up period for the study. These surveys
have been previously described elsewhere (Shortell et al. 2009, 2014; Rodri-
guez et al. 2016).

Analytic Sample

There were 557 practices that responded to the NSPO2 survey (60.3 per-
cent response rate), 1,931 practices that responded to the NSSMPP sur-
vey (63.2 percent response rate), and 1,398 practices that responded to
the NSPO3 survey (49.1 percent response rate). We were interested in
analyzing a cohort of practices longitudinally, so we focused on 1,048
practices that had both baseline and follow-up survey responses. We were
interested in physician ownership compared to systems ownership, so we
excluded 104 practices that were owned by community health centers at
either or both time points. Finally, we excluded 47 practices that were
missing key variables for this study. The final analytic sample includes
897 physician organizations.

Measures

System ownership is defined as ownership by a hospital, hospital system,
health care system, health management organization, or insurance entity.
Because we are interested in the impact of change in ownership over time, we
distinguish between practices that were continuously physician-owned
(n = 703), continuously system-owned (n = 86), physician then system-owned
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(n = 83), and system then physician-owned (n = 25). We were also interested
in the impact of practice size, which was categorized as small (1–2 physicians),
medium (3–19 physicians), and large (20 or more physicians). A change in
practice size was accordingly defined as an increase or decrease in a number
of physicians that resulted in a change in size categories. Specialty composi-
tion was categorized as 100 percent primary care practitioners (PCPs), 33 per-
cent to 99 percent primary care practitioners, or less than 33 percent primary
care practitioners. A change in specialty composition was likewise defined as
an increase or decrease in the percentage of primary care practitioners that
resulted in changes in specialty mix categories.

A composite measure of practice-reported patient responsiveness
(PRPR) was constructed using practice-reported responses to five questions
adapted from the Malcolm Baldrige National Quality Award criteria
(a = 0.76)(Shortell et al. 2004). The questions assessed the extent to which
(1) the practice does a good job assessing patient needs and expectations,
(2) the staff promptly resolves patient complaints, (3) patient complaints are
studied to identify patterns and prevent reoccurrence, (4) practice uses data
from patients to improve care, and (5) practice uses data on patient expecta-
tion and satisfaction to develop new services. Answers to each of these state-
ments ranged from strongly disagree (1) to strongly agree (5) for a final
average score on PRPR that likewise ranged from lowest (1) to highest (5).
The focus here is the practice’s use of responsive strategies for addressing
patient complaints and feedback as opposed to the patient-centeredness of
care, as reported by the patients.

We further included NSPO3 data on the percent revenue from Medi-
caid patients as a proxy for patient socioeconomic vulnerability, the care man-
agement process index as this can contribute to PRPR regardless of
ownership, and the Herfindahl-Hirschman Index as calculated from the
American Hospital Association Annual Survey of Hospitals (“AHA Annual
Survey|American Hospital Association’s Annual Survey Database|AHA Data
Online,” n.d.; Connor et al. 1997; Cuellar and Gertler 2003; Spang, Bazzoli,
and Arnould 2001) to account for county-level hospital competition for 2009,
the closest available year of data to the physician practice survey date, to
account for heterogeneity in market environments.

Statistical Analyses

First, for each of the model variables, ownership categories were compared to
the reference category of continuously physician-owned practices. We used
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Wilcoxon rank-sum test for categorical variables and Fisher’s exact test for
continuous variables (Table 1).

Then, to examine the association between ownership changes and
changes in PRPR, multivariable linear regression models were estimated,
controlling for practice size, specialty composition, proportion of Medi-
caid revenue, care management processes (CMP) index, PRPR at base-
line, and market competition, near baseline in 2009. Because ownership
change may be accompanied by changes in these control variables, analy-
ses also controlled for change in practice size, change in the proportion
of PCP, change in proportion of Medicaid revenue, and change in the
CMP index.

We also examined the impact of ownership status on the change in use
of each of the five individual PRPR items in regression analyses. Because the
change in the use of individual components is dichotomous, we classified these
changes as improvements (positive change) or not (negative change or no
change) and multivariable logistic regression models were estimated using the
same control variables as our main model.

We anticipated that some control variables might be highly correlated,
so the variance inflation factor (VIF) was calculated for each control variable
to assess the extent to which the multivariable models were overfit using a
criterion of VIF ≤ 2.0.

Sensitivity Analyses

Change over time analyses with two points in time can be susceptible to
floor or ceiling effects (Nunnally and Bernstein 1978). As a result, we
repeated the analysis excluding practices with baseline PRPR scores at the
minimum of 1 or the maximum of 5. We adjust for the baseline CMP index
and in change over time in the CMP index to account for a potentially con-
founding effect on estimating the association between ownership change and
PRPR. However, the ownership effect of interest may be attenuated with
these controls because the use of care management processes may provide a
foundation for practices to implement strategies to improve patient respon-
siveness because patients with chronic conditions can provide helpful infor-
mation for improving practice responsiveness to patients. As an additional
sensitivity analysis, we removed the CMP control variable from our models
to assess whether the effect size for ownership status changed substantially.
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RESULTS

Descriptive Statistics

Practice characteristics are shown in Table 1. Compared to practices that were
physician-owned at both baseline and follow-up, practices that transitioned
from physician ownership to system ownership were more likely to increase
in size (6.7 percent vs. 24 percent, p < .0001) and more often decreased in
their proportion of PCPs (8.8 percent vs. 18 percent, p = .038). However,
compared to practices that were continuously physician-owned, practices that
switched from physician-owned to system-owned did not have significantly
different PRPR at baseline (median = 4.2, interquartile range (IQR) = 3.8, 4.6
vs. median = 4.2, IQR = 3.6, 4.6, p = .3), and continuously system-owned
practices had significantly lower PRPR at baseline (median = 4.2, IQR = 3.8,
4.6, vs. median = 4.0, IQR = 3.6, 4.4, p = .013).

Adjusted Analyses

Results of the multivariable linear regression are shown in Table 2, where a
positive coefficient indicates an increase in PRPR and a negative coefficient
indicates a decrease in PRPR. In adjusted analyses (Figure 1), a transition
from physician ownership to system ownership was associated with increased
PRPR (b = 0.31, 95 percent CI = 0.05, 0.57, p = .018). Decreases in the pro-
portion of PCPs and increases in practice size were associated with declines in
PRPR (b = �0.25, 95 percent = CI �0.36, �0.14, p < .0001; b = �0.38, 95
percent CI = �0.51,�0.25, p < .0001, respectively).

When we examined each of the PRPR components individually using
multivariable logistic regression, results were mostly consistent. Changing
from physician ownership to systems ownership was still positively associated
with improvements in PRPR components where statistically significant. The
relationship between PRPR components and decreases in the proportion of
PCP, however, was not robust. Analyses of individual PRPR components
revealed that system ownership was primarily associated with improved
PRPR primarily due to improved assessment of patient needs (odds ratio
(OR) = 17.88, 95 percent CI = 2.50, 127.77, p = .005), although we also found
that system ownership was associated with practices having systems to
promptly resolve patient complaints (OR = 3.88, 95 percent CI = 1.02, 14.82,
p = .047) and whether practices studied patient complaints to identity patterns
(OR = 6.56, 95 percent CI = 3.35, 31.89, p = .021). Furthermore, while the
effect of increasing practice size on overall PRPRwas negative and statistically
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significant, the relationship was almost entirely driven by the decreased likeli-
hood of larger practices to use data from patients to develop new services. This
is the only PRPR item for which the relationship between increased practice
size and PRPR was negative and significant (OR = 0.25, 95 percent CI = 0.07,
0.87, p = .023). Control variables in our final models all had variance inflation
factors less than 2.0, indicating that collinearity was not a concern.

Sensitivity Analyses

While we were concerned about potential ceiling or floor effects impacting the
level of over time change that was possible, excluding practices with PRPR

Table 2: The Association of Ownership Change on PRPR

Variable Coefficient 95% CI p-Value

Ownership
Continuously physician-owned Ref Ref Ref
Continuously system-owned 0.10 �0.19, 0.38 .5
Physician-owned 0.31 0.05, 0.57 .018
Changed to system-owned
System-owned 0.05 �0.15, 0.24 .6
Changed to physician-owned

Baseline practice size
1–2MDs Ref Ref Ref
3–19MDs �0.17 �0.22,�0.12 <.0001
20+MDs �0.43 �0.69,�0.17 .002

Change in practice size
No Change Ref Ref Ref
Decrease �0.19 �0.49, 0.11 .2
Increase �0.38 �0.51,�0.25 <.0001

Baseline composition
100% PCP Ref Ref Ref
33–99% PCP �0.04 �0.18, 0.10 .6
<33% PCP 0.11 0.06, 0.15 <.0001

Change in composition
No change Ref Ref Ref
Decrease PCP �0.25 �0.36,�0.14 <.0001
Increase PCP �0.20 �0.73, 0.33 .4

BaselineMedicaid revenue per 5% 0.02 �0.00, 0.05 .10
Change inMedicaid revenue per 5% �0.01 �0.02, 0.00 .10
Baseline CMP index per 5% 0.07 0.06, 0.08 <.0001
Change in CMP index per 5% 0.05 0.05, 0.06 <.0001
Baseline HHI per 100 �0.00 �0.01, 0.00 .059
Baseline PRPR �0.83 �0.86,�0.80 <.0001

Note.Change in practice-reported patient responsiveness (PRPR) ranges from�4 to 4.
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scores at the extremes did not substantially change the overall results (data not
shown). Removing CMP control variables also did not measurably change
the impact of change in ownership from physician-owned to system-owned
(b = 0.31, 95 percent CI = 0.08, 0.52, p = .010), the impact of increase in prac-
tice size (b = �0.43, 95 percent CI = �0.66, �0.20, p = .0004) or the impact
of decrease in the proportion of PCP (b = �0.27, 95 percent CI = �0.038,
�0.16, p < .0001).

DISCUSSION

There is concern that ownership transitions of medical practices from physi-
cians to large systems may negatively impact practices’ responsiveness to
patient complaints and feedback (Halley 2014). Our results indicate that tran-
sitions from physician ownership to system ownership are actually associated

Figure 1: Adjusted PRPR at Baseline (2006/08) and Follow-up (2012/13),
by Ownership Status [Color figure can be viewed at wileyonlinelibrary.com]

Note. Data are as predicted from the main regression model shown in Table 2 for a practice with
baseline PRPR of 4 on a range of 1–5, a constant practice size between 3 and 19 MDs and a con-
stant specialty composition of 33 percent to 99 percent PCP.
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with increased use of strategies to respond to patient complaints, feedback, and
develop new services. This improvement may stem from the fact that com-
pared to physician-owned practices, system-owned practices face greater pres-
sure from accreditors and payers to develop a systematic process for receiving
and responding to patient complaints. The perception that transitions to sys-
tem ownership deteriorate practice responsiveness may be common, on the
other hand, because increased practice size and changes in specialty composi-
tion often co-occur with transitions to system ownership and these changes
can reduce the use of practice strategies to respond to patients.

Our finding that transitions of practice ownership do not diminish and
may, in fact, modestly increase practice use of strategies to respond to patients
has important policy implications to fostering patient-centered care as the
Medicare Access and Children’s Health Insurance Program Reauthorization
Act of 2015 (MACRA) is implemented (“Education and Tools—Quality Pay-
ment Program,” n.d.). MACRA establishes value-based payment incentives
and quality of care targets, which require physicians to assume risk as well as
upfront costs. In order to obtain the necessary resources to buffer against risk,
physicians have a choice of either (1) joining an alternative payment model
arrangement and assuming risk for potential losses or (2) becoming part of an
incentive payment arrangement, which involves meeting quality and cost tar-
gets. As practice size is expected to increase under both system ownership and
physician ownership under MACRA (Muhlestein and Smith 2016), it is
important to identify strategies that can mitigate the negative impact of this
increase in size on the responsiveness of practices to patients.

Results of the individual components of PRPR highlight that transitions
to system ownership are associated with the improved assessment of patient
needs, which appears to drive the positive relationship of transitions to system
ownership and improved PRPR. Improved needs assessment may result from
these transitions because systems tend to have more formalized planning of
operations and management, including the processing and resolution of
patient complaints. Improved needs assessment may also result from the
increased consultation and referrals between hospitals and physician organi-
zations within systems that are facilitated by organizational integration (Baker,
Bundorf, and Kessler 2014). Our sensitivity analysis supports this proposition
because we found that decreases in the proportion of primary care practition-
ers, that is, increases in the proportion of specialists, are positively associated
with the use of strategies to assess patients’ needs.

Declines in PRPR appear to stem from increased practice size and not
system ownership, per se. While modest, our results suggest that efforts to

Transitions in Practice Ownership 2279



centralize resources should give thoughtful attention to retaining a certain
level of decentralization. Physician organizations seeking to grow to improve
their ability to assume risk may find that fostering local accountability for
responding to patient concerns may be most effective in improving efficiency
and quality. This might involve, for example, organizing physicians into pods
or teams accountable for managing a defined and consistent patient popula-
tion. This may help maintain more personalized and responsive relationships
between patients and their medical teams as practices and systems become
larger.

LIMITATIONS

Our findings should be considered in light of some limitations. First, the survey
data were collected from a single practice respondent. This individual was
identified as the most knowledgeable about practice operations, but resources
were not available to independently assess the validity of the information pro-
vided. Second, while we addressed practice strategies for patient responsive-
ness, future research should also obtain patient assessments and assess the
extent to which these strategies are correlated with patient-centeredness. Nev-
ertheless, we believe our data and findings provide insights central to under-
standing the impact of practice-reported use of strategies to respond to
patients. Third, selection effects are possible, as practices are not randomly
acquired by systems. The selection and acquisition of practices may involve
very different strategies for different types of practices in different contexts. To
address potential selection, we account for heterogeneity in practice environ-
ments by including the Herfindahl-Hirschman Index for county-level hospital
competition in our models. The sample size precluded the use of other meth-
ods to reduce selection effects such as propensity scorematching.Despite these
limitations, our findings provide the first empirical analysis of practice strate-
gies for patient responsiveness within a large, national, longitudinal cohort of
practices such that we can begin to untangle the nuanced and multifactorial
impacts of practice characteristics on different aspects of the quality of care.

CONCLUSION

While we initially hypothesized that changes to system ownership may lead
to declines in practice responsiveness to patient concerns, we found that
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system ownership of a physician organization is associated with increases in
the use of strategies for responding to patient feedback. Transitions in prac-
tice ownership from physicians to systems, such as hospitals and health care
systems, are not in and of itself associated with decreases in the use of these
strategies. Practices that are transitioning to system ownership may be able
to mitigate the impact of size and specialty mix by being attentive to admin-
istrative processes for patient responsiveness and initiating interventions
that mitigate any negative effects.
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